Prodi (1955) and Prodi and Maltoni (1957a, b, c) investigated the alterations of the ground substance of dermal connective tissue in experimental carcinogenesis induced by different hydrocarbons in different animal species or by treatment with hyperplasia-promoting substances such as croton oil and Tween 60. During treatment with polycyclic carcinogenic hydrocarbons some extracellular metachromatic matter appears under the epithelium and gradually penetrates into the deeper zones of the dermis ; this is a very early change, starting even before the epithelium hyperplasia has made itself evident, and its extent is proportional to the oneogenic power of the substance employed and to the reactivity of the animal species to carcinogenic agents. This alteration precedes and accompanies important changes in the fibres of the dermis. Similar alterations can be observed during treatment with such substances as Tween 60 and croton oil : they are, however, less extensive, and even at most advanced stages of such treatment a deep-set band of unaltered dermis is always present, whereas oneogenic polycyclic hydrocarbons induce alterations that, with the progress of treatment, involve the whole dermis. (For more details see Maltoni and Prodi, 1960a) .
From a biochemical point of view the only data available are those concerning collagen fibres (Ma, 1949 ;  Hamer and Marchant, 1957 ; Fels and Greco, 1961 ; van den Hooff, 1962) and hexosamines in toto (Hamer and Marchant, 1957) . There are no data related to the biochemical alterations of the ground substance, which has so far only been examined from a histochemical point of view.
The present investigation aims at studying the acid mucopolysaccharides of the dermis during treatment of the rabbit skin with an oneogenic hydrocarbon, 9,10-dimethyl-1,2-benzanthracene (DMBA) and with an hyperplasia-promoting substance, croton oil (CO). Hyflo Super-Cel, the material was centrifuged and washed twice with 0-04 N NaCl containing 0-I per cent of CPC. NaCl concentrations used for the extraction were 0-4 N. 1-2 N. 2.1 N, with 5 subsequent extractions of 15 ml. for each concentration. Thus each analysis yielded 18 fractions (I from the supernatant, 2 from the washings, 5 from each of the 3 concentrations of NaCI), I ml. of each was assayed for hexosamines according to Cessi and Piliego (1960) , after hydrolysis with HCI (5 N final concentration) for 7 hours at 100' C. Turbidimetric assays, were also performed (Scott, 1960) While in crude N-MPS the glucosamine content is but little higher than that of galactosamine, in crude DMBA-MPS the glucosamine content is almost four times as much. In the case of CO-MPS it stands between the two. (It can be remembered that HA contains glucosamine and chondroitinsulphuric acid (CSA) galactosamine).
The determination of hexosamines in the fractions derived from the elution of Hyflo blocks from electrophoresis has led to the constant observation of two peaks, one with migration towards the cathode (HA), the other one towards the anode (CSA). As a matter of fact they both migrate towards the anode, but hyaluronic acid has a lesser mobility than chondroitinsulphuric acid and seems to be shifted towards the cathode by effect of the electro-osmotic movement of the buffer.
The relative content of hexosamines in the first peak (HA) to that in the second peak (CSA) is as shown in Table IV. TABLEIV. The data are thus referred to the ratio between 0-4 N fractions and 1-2 N NaCl fractions. The data reported in Table V are also indicative of the interrelation between HA and CSA, and must be examined together with those reported in Table IV .
All the MPS resulting from preparative extractions and subjected to acid hydrolysis and chromatography gave the following results: MPS from 0-4 N NaCl fraction, one peak alone: glucosamine. MPS from 1-2 N NaCl fraction, one peak of galactosamine and only traces of glucosamine.
Paper electrophoresis of MPS obtained from 1-2 N NaCl fractions (N, DMBA, CO) revealed a homogeneous rapidly migrating spot, which stained metachromatically (CSA), whereas MPS obtained from 0.4 N NaCl fractions (N, DMBA, C.0) gave a large slowly migrating spot which did not stain metachromatically (HA) ; a faster migrating spot not stainable metachromatically was also observed, its mobility being but slightly inferior to that of CSA ; there were only traces of this in N and a larger amount was seen in CO and DMBA. On elution after paper electrophoresis, the acid hydrolysate of this spot did not show the presencc-, of hexosamines.
The fraction extracted by 0-4 N NaCl is sensitive to hyaluronidase activity, whereas the 1-2 N NaCl fraction was resistant.
CONCLUSIONS
These investigations were carried out by foRowing several methods in combination because, although the separation and analysis of MPS has been much more widely used in the last few years, it does not yet appear advisable to rely on a single method of analysis. In fact, the comparison of the data resulting from glucosamine/galactosamine separation as well as from electrophoretic and CPC separation of crude MPS shows that there is not complete agreement: in particular, there is a considerable difference between the data obtained through CPC separation and those obtained with electro horesis (Tables IV and V) Maltoni and Prodi (1960b) and appears to be confirmed by the data reported in the present paper.
As far as the quantitative variations of the pool of the skin MPS are coiicerned, the amount per unit surface area is much increased during treatment with oncogenic and irritating substances; although when based on the dry weight of the skin, only a slight increase in total hexosamines is observed.
The various hypotheses concerning the significance of connective dermal changes (among them those on acid MPS reported here) in skin carciiiogenesis have been widely discussed elsewhere (Prodi and Maltoni, 1959) . The data described here show that the alterations found are not specific to the olicogenic treatment, since they can also be induced by a substance which in the rabbit is only an irritant (croton oil), even though the most active agent was shown to be DMBA. Moreover, alterations of the same type are observed in chronically sundamaged skin (Smith et al., 1961) .
On the other hand it has been demonstrated from histochemical pictures that the dermis transformations are topographically in close connection with the proliferation of the overlying epithelium not only in proliferations induced by hyperplasia-promoting and irritating agents, but also in physiological conditions such as in the formation of the hair bulbs (Maltoni and Prodi, 1960b) .
The most reasonable interpretation is, therefore, that the changes in the MPS of the dermis are part of the general picture of the alterations in the dermis which go with skin carcinogenesis and which, regardless of their being more or less specific, are nevertheless indispensable to the neoplastic process since they provide suitable surroundings for epithelial proliferation. The changes observed belong to the stage which may be called, broadly speaking, the promoting oiie. If we accept a two-stage theory, it is possible to suppose that the promoting action is mainly exercised on the dermis. These considerations are merely hypothetical, but they merit further investigation.
SUMMARY
In normal rabbit skin and in rabbit skin treated for one month with 9,10-dimethyl-1,2-benzanthracene or with croton oil, the total hexosamine content and the relationship between extracted acid mucopolysaccharides were analysed.
The These data were confirmed by an increase in the proportion of glucosamine to galactosamine in the hydrolysed mucopolysaccharides themselves.
Qualitative differences in mucopolysaccharides between the treated animals and controls were not revealed.
